Introduction
Secondary pneumothorax due to metastatic sarcoma is often associated with advanced disease or systemic chemotherapy. 1, 2 From the case series reported in the literature, the prevalence of spontaneous pneumothorax in sarcoma is 1.9%. 3 The first case was described by De Barrin 4 in 1937 associated with advanced disease-metastatic osteosarcoma. We present a case of a 45-year-old female suffering from metastatic sarcoma who developed a bilateral pneumothorax after general anesthesia with supraglottic device.
Case report
A 45-year-old female, with a history of thyroid nodules, noticed 2 months before hospitalization a tumefaction of her right thigh. Magnetic resonance (MR) imaging showed a vascularized mass measuring 20 × 8.5 × 7 cm 3 with intra-fascial edema of vastus lateralis and vastus medialis.
Three weeks later, a new MR showed an increase in the size of the mass surrounding the femur with irregular profile of the femoral cortical. Computed tomographic (CT) scan of the chest did not show lung metastasis. An incisional biopsy of the mass demonstrated a high-grade pleomorphic sarcoma.
Resection of the femur with quadriceps muscle was performed and a total femoral prosthesis was implanted. Pathologic diagnosis was high-grade pleomorphic sarcoma with widespread necrotic-bleeding aspects and infiltration of striated muscle and bone tissue.
Forty days later, she was readmitted for the treatment two eschars within the surgical scar associated with peri-prosthetic abscess. No other pulmonary CT scan was performed before re-admission. Arthrocentesis and superficial debridement were conducted under general anesthesia. A lubricated laryngeal mask airway (LMA) Supreme™ n.4 was inserted successfully at the first attempt without difficulty using the standard insertion technique (The LMA Supreme Instruction Manual, Intravent Orthofix Ltd, Maidenhead, 2007) . The cuff of the LMA Supreme was inflated with air (30 mL) to obtain a pressure of 60 cm H 2 O. After insertion, the device was connected to a closed-circuit breathing system under pressure-controlled ventilation (PCV) with an inspiratory pressure 16 cm H 2 O, a positive end-expiratory pressure (PEEP) of 5 cm H 2 O, a respiration rate (RR) of 12 breaths/ min, an inspiratory ratio of 1:2 and fresh gas flow (oxygen/ air) of 3 L/min. Successful placement was defined as a square wave tracing on the capnography with an end-tidal CO 2 (EtCO 2 ) value of 32-35 mmHg. There was not gas leakage at a positive pressure. Anesthesia was maintained with sevoflurane (end-tidal concentration of 2.5%) and remifentanil (0.15-0.20 µg/kg/min). The patient was in the supine position and hemodynamic and respiratory parameters were stable during the surgery. The surgery was uneventful and the duration of anesthesia was 60 min. After surgery, the patient was admitted to post-anesthesia care unit for postoperative monitoring and thereafter transferred to the ward in stable conditions. Next morning, she developed respiratory distress with sudden desaturation (SpO 2 85%) associated with intense thoracic pain located in right scapular area. CT scan showed right massive pneumothorax and left pneumothorax of 6 cm depth ( Figure 1 ). Bilateral thoracic drainage was needed. Following lung re-expansion, a CT scan of the chest showed bilateral lung pulmonary metastasis, some of these located in sub-pleural region (Figure 2) . No further complications occurred and the patient was discharged after 10 days of hospitalization with indication to chemotherapy and radiotherapy.
Discussion
Pneumothorax is a rare complication during general anesthesia. It can be due to surgical or anesthetic procedures that damage the pleural surface. The incidence of barotrauma in postoperative patients has been reported to be as low as 0.5%. 5 Several studies reported that a peak airway pressure above 50 cm H 2 O is associated with increased risk of alveolar rupture during ventilation. 6 Although high PEEP values had been reported to be associated with pneumothorax, 7 contrasting data have been reported. 8, 9 The development of the pneumothorax during general anesthesia with supraglottic devices is rarer than general anesthesia with endotracheal intubation; it has previously been reported only twice in the medical literature. Choy and Pescod 10 described a case of spontaneous pneumothorax during general anesthesia while a patient was breathing spontaneously through a supraglottic airway device. Similar experience was reported by Sandor and Tolas. 11 In both cases, the patient responded to surgical stimulation with an episode of cough which preceded the onset of the pneumothorax. Cough may generate intrapleural and intra-alveolar pressures up to 400 cm H 2 O 12 and cause sub-pleural bleb rupture, resulting in a pneumothorax.
Our patient was suffering from sarcoma that is a neoplasm originating from tissue of mesenchymal origin. 13 Metastatic soft tissue sarcoma is often exclusively located in the lung. The time from presentation to development of pulmonary metastases is difficult to ascertain. Most patients developed lung metastases within 1 year after presentation. Metastases-free intervals were significantly lower with the increase in the grade of disease. 14 Secondary pneumothorax due to metastatic sarcoma is often associated with advanced disease or systemic chemotherapy and these patients have poor prognoses unless promptly treated. 1 The incidence of spontaneous pneumothorax is difficult to ascertain from the literature, but several case series report a prevalence in sarcoma of 1.9%. 3 The first patient was described by De Barrin in 1937. 4 Tariq et al. 15 reported a case of simultaneous bilateral spontaneous pneumothorax in a young patient with fibular osteosarcoma. Gan et al. 16 described a similar case of a patient with osteosarcoma of the right mandible who developed bilateral pneumothorax. In both cases, the formation of bullae in pulmonary metastases and bilateral pneumothorax was produced after chemotherapy.
In the literature, several hypotheses were made to understand the pathophysiological mechanism of metastasisrelated pneumothorax. Necrosis of metastatic nodules, spontaneous or induced by chemotherapy, may be followed by rupture in the pleural space. Moreover, patients who receive chemotherapy have a higher risk of spontaneous pneumothorax than those who do not. 17 It has been hypothesized that pneumothorax was the result of ruptures of the necrotic sub-pleural micrometastasis in patients treated with chemiotherapy. 18 Other mechanism may be the compression by neoplastic nodules that determine a valve stenosis mechanism of peripheral bronchi with hyperinflation and subsequent rupture in pleura. Finally, infiltration of a pre-existing benign cysts may be responsible for the development of a solution of continuity of the visceral pleura. 1, 19 In our case, at the time of spontaneous pneumothorax, the patient had not yet been undergoing chemotherapy. During the surgery, we used protective mechanical ventilation; it is unlikely that a sub-pleural bleb may rupture at low inflation pressures. Furthermore, whether the development of pneumothorax occurred during ventilation with laryngeal mask, it should have been associated with intraoperative hypoxemia.
The pneumothorax developed the following day; probably, the irritation of the oropharynx, determined by the supraglottic device, induced the cough that caused the bubbles' breaking.
In conclusion, in our patient, pneumothorax is likely due to the progression of the disease with the presence of lung metastases rather than a barotrauma due to general anesthesia. Malignancies, in patient with sarcoma of soft tissue, should be considered in the differential diagnosis of pneumothorax after general anesthesia. We should take into account that supraglottic device could trigger an irritative cough which can cause the sub-pleural bleb rupture.
